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(54) Tide: DEVICE FOR SORTING DISC-SHAPED PRODUCTS 


(57) Abstract 

The invention relates to a device for sorting out 
round, flat products deviating from a predetermined shape. 
The device comprises a curved channel defined by an inner 
sideboard (30) and an outer sideboard (32). The inner side- 
board (30) is arranged immediately above the top face (18) 
of a rotary disc (16) whose rim portion forms a first part of 
the bottom of the channel. A circular ring (12) is arranged 
eccentrically in relation to the disc (16) and rotates at a high- 
er speed than the disc. The top face (20) of the ring (12) is 
located in the same plane as the top face (18) of the disc 
(16). The inner diameter of the ring (12) exceeds the outer 
diameter of the disc (16). The width of a gap (22) between 
the ring (12) and the disc (16) varies in the circumferential 
direction and maximally is but slightly smaller than the di- 
ameter of the product. The part of the top face (20) of the 
ring (12) which is located inwardly of the outer sideboard 
(32) forms a second part of the bottom of the channel. A slot 
(34) provided in the inner sideboard (30) has such a length 
and such a height that a product can pass under the inner 
sideboard (30) into the channel. 
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DEVICE FOR SORTING DISC-SHAPED PRODUCTS. 

The present: invention generally relates to a device 
for feeding circular, flat objects, such as tablets of 
5 different types, from a manufacturing plant, an interme- 
diate storage or the like, to a packing station or a stor- 
age for finished products. More specifically, the inven- 
tion relates to a device which is designed for sorting 
round, flat products, especially different types of tab- 

10 lets, and which while feeding the tablets sorts out such 
tablets as deviate from a predetermined shape. 

The term "tablets" as used herein generally refers 
to pharmaceutical products in solid form, such as tablets 
for chewing, swallowing or tablets in the form of effer- 

15 vescent tablets, but the present application also com- 
prises other products in tablet form on which special 
demands are placed in respect of dosage etc., such as 
detergents in the form of effervescent tablets. 

Sorting tablets in a production line may be done con- 

20 tinuously or batchwise, the tablets discharged from a tab- 
let press being passed, when fed towards the packing sta- 
tion, through a sorting device, in which damaged tablets 
or tablets of a shape deviating from a predetermined one 
are sorted out. Sorting out such damaged or shape-deviat- 

25 ing tablets is not done for aesthetic reasons only, but 
primarily to meet the demands for dosing safety that are 
placed on pharmaceutical products, especially in tablet 
form. 

This problem has faced many people in the trade, and 
30 a number of solutions have been suggested to solve it. In 
applicant's view, the state of the art is described in 
DE-OS-21 25 656, which relates to a device for sorting 
tablet-like objects, and in WO 89/09098, which relates to 
a method and a device for sorting round objects, 
35 A distinctive feature of the device disclosed in DE- 

OS-21 25 656 is that tablets are caused to pass a driven 
roller or disc pressing each tablet against an outer wall 
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of a downwardly open channel in this section. Tablets hav- 
ing too s.all a diameter will not be engaged with the d.sc 
and the outer wall, but drop through the opening .n the 

bottom of the channel. 

The device described in WO 89/09098 has only a remote 
bearing on the technical field described in this applica- 
tion. The known device is designed for sorting out cap- 
sules deviating fro. a desired shape, in a two-step opera- 
tion. The capsules pass into "pockets" in a rotary d.sc 
undersize capsules falling out of the pockets .n -J^J^^ 
step in the second step, oversize capsules are sorted out 
by Lasuring the time during which a capsule remains xn 
the second sorting step. Thus, oversize capsules wxll 
remain longer in the second sorting step than capsules 
h::ing the desired shape, and are discarded . The dev.ce 
disclosed in WO 89/09098 is of a complex design, whxch 
:nakes such a device quite costly. Without extensive modx- 
::cItions, it would not be possible to use this devxce for 
sorting tablets according to the P^^"^ . ^^^^^^^ 

in practical use, the device according to DE-OS- 
21 25 666 has also been found to suffer from a number of 
Shortcomings, of which only a few are mentioned here^ One 
drawback of .he device of DE-OS-21 25 666 is that the tab- 
lets are fed serially to the sorting disc. Although the 
sorting disc has quite a high rotational speed, the capa- 
city of the device is comparatively limited and consx- 
derlbly falls short of the capacity of the tablet press 
aid modern packing stations, which results in a bottleneck 
in production. Another drawback is that the tablets are 
pressed against a stationary outer wall, which may gxve 
rise to damage, especially in the handling of fragile pro- 
ducts, such as effervescent tablets or tablets with a 
large diameter-to-thickness ratio. This means that the 
amount of waste increases to a considerable extent and 
, that the damage to the tablet may take place at the end of 
the downwardly open section of the channel, with a conse- 
quent ^isk that an edge-damaged tablet or tablet dxvxded 
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into two is fed to the packing station. Thus, the quite 
rough handling of the tablets in the device disclosed in 
DE-OS-21 25 666 is best, if at all suited for relatively 
thick, compact tablets having a relatively small diameter* 
5 A first object of the present invention is thus to 

provide a sorting device which, during simultaneous feed- 
ing, is more gentle on the products fed to it. 

A second object of the invention is to provide a 
feeding and sorting device whose capacity is conformed to 
10 the capacity of the tablet press and/or the packing sta- 
tion. 

A third object of the invention is to provide a feed- 
ing and sorting device which is of a relatively simple 
design and, hence, cost-effective. 

15 These and further objects of the invention are 

achieved by means of a device for sorting round, flat pro- 
ducts, comprising a channel and a disc rotating at a speed 
v^ and intended to engage each product, the device being 
characterised in that the channel is formed by an inner 

20 sideboard and an outer sideboard which constitute the side 
walls of the channel, that the inner sideboard is arranged 
immediately above the top face of the disc, inwardly of 
the disc rim, the rim portion of the disc forming a first 
part of the bottom of the channel, that the outer side- 

25 board is arranged at a constant distance from the inner 
sideboard which but slightly exceeds the diameter of the 
product, that a circular ring is arranged eccentrically in 
relation to the disc, that the top face of the ring is 
located in the same plane as the top face of the disc, 

30 the ring having an inner diameter exceeding the outer dia- 
meter of the disc, there being formed between the circular 
ring and the disc a gap whose width varies in the circum- 
ferential direction and maximally is only slightly smaller 
than the diameter of the product, the part of the top face 

35 of the ring located inwardly of the outer sideboard form- 
ing a second part of the bottom of the channel, and that 
a slot is provided in the inner sideboard and has such a 
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length ana such a h.ighr that a product situated on the 
«p face of the disc can pass under the inner 
Zo the Channel, the product heing conducted out of the 
TaLel at the end thereof as a result of a 
5 design of the inner sideboard and of the outer sxdeboard. 

Other features of the invention will appear from the 

dependent claims . ^ . • ^ 

A preferred embodiment of the present invention iS 
described in more detail hereinbelow with reference to the 

10 accompanying drawings. 

Fig 1 ±' a top plan view of a feeding and sortxng ^ 
device !;=ording to the invention with a plurality of tab- 

lets fed to the device. 

Fig. 2 is a partly broken-away sectional view taken 

13 along^the line ^ _,_i „ken 

rpa«ir~.a„ay sectional view taken 
.long^the line __i .i.„ .eken 

alona "the line D-D in Fig. 1- ^ ^ 

Fig. 6 is a partly broken-away sectional view taken 

alona -the line E-E in Fig. 1- 

Fig 1 Shows a device 2 for sorting and feeding tab- 
lets 4 from a tablet press or an intermediate storage to 
a packing station or a storage for finished products, the 

comprises a circular ring 12 supported by rollers 
, 8. 10. At least one roller 6. 8 or 10 is driven and 
engages the circular ring 12. The engagement between the 
drL!ng roller (rollers) is brought about in known manner 
by friotional contact between the roller and the r.ng. or 
in any other suitable manner, for instance by providing 
^be outer edge of the ring with teeth meshing with a driv- 
ing roller designed as a gear wheel. Thus, the Circular 
ring 12 is driven at a rotational speed v, in a given 
direction, clockwise or counterclockwise. A circular disc 
te disposed inwardly of an inner edge 14 cf the circular 


25 


30 


35 
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ring 12 has a top face 18 located in the same plane as a 
top face 20 of the ring 12. The centre of the disc is how- 
ever offset in relation to the centre of the ring. The 
disc 16 has such a diameter that there is formed a gap 22 
5 between the outer edge of the disc and the inner edge 14 
of the ring^ the width of this gap vairying in the circum- 
ferential direction of the disc 16 because this is eccen- 
trically disposed in relation to the circular ring 12. 
Also the disc 16 is driven, either by being mounted 
10 directly on the shaft of a motor (not shown) or in any 
other convenient manner, for instance via a belt pulley 
mounted on a common shaft. The disc is driven at a speed 
v^ and rotates in the same direction as the circular ring 
12^ clockwise or counterclockwise. The speed v^ is however 
15 different from the speed for reasons which will be 

given further on in connection with the description of the 
operation of the device. 

An arm 24 is extended in a plane parallel to the disc 
and to the ring, and is mounted in a suitable manner imme- 
20 diately above the top face 18 of the disc. Thus, one end 
of the arm 24 may be mounted at a pin 26 at the centre of 
the disc. The other end of the arm 24 is cantilevered and, 
in a preferred embodiment of the invention, connected to a 
flexible member 28. The arm 24 may however be mounted in 
25 another way, for instance by means of a clamp (not shown) 
fixing the arm in the desired position. In this case, the 
arm is not cantilevered, which is not compulsory for 
achieving the technical function aimed at. In a preferred 
embodiment of the invention, the arm 24 and the optional, 
30 flexible member 28 are bent away from the pin 26 in the 
direction of rotation of the disc. 

In addition to the arm and the optional, flexible 
member, the device 2 has an inner sideboard 30 and an 
outer sideboard 32, which are concentrical with the disc 
35 16* The distance between the inner sideboard 30 and the 
outer sideboard 32 is thus constant and only slightly 
greater than the diameter of the type of tablet to be 
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sorted. The inner sideboard 30 is arranged immedxately 
above the top face 18 of the disc at a small ^^^-tance 
inwardly of the disc edge. The outer sideboard 32 xs dxs- 
posed at a constant distance from the inner sideboard 
Lch only slightly exceeds the diameter of ^^^^^^^^^^ 
type concerned, inunediately above the top face 20 of the 
Circular ring. Since the respective centres of the rxng 
and the disc are offset with respect to each other and the 
distance between the inner edge 14 of the ring and the rxm 
of the disc thus varies depending on the circumf erentxal 
position, also the surface of the top face 20 of the ring 
located inwardly of the outer sideboard 32 will vary As 
mentioned above, the maximum width of the gap 22 is but^ 
slightly smaller than the diameter of the tablet type con- 
cerned. Therefore, the inner edge 14 of the circular rxng 
is always located between the outer sideboard 32 and the 
inner sideboard 30. As will be readily appreciated, the 
surface of the top face 20 of the ring enclosed between 
the outer sideboard 32 and the inner sideboard 30 wxll 

20 however vary. 

AS appears especially from Figs 2 and 3, the xnner 

sideboard 30 is provided, within a 

of with a slot 34 extending in the circumferentxal dxrec 
tion The slot 34 has a height which slightly- exceeds the 

25 thickness of the tablet type concerned. Since the height 
of the Slot is limited, only one tablet at a time can pass 
through it under the inner sideboard 30 and into the chan- 
nel defined between the outer sideboard 32 and the inner 
sideboard 30. It has proved advantageous to give the slot 

30 a length corresponding to a quarter, or slightly more, of 
the circumference of the inner sideboard 30. The begxnnxng 
of the slot thus corresponds to the beginning of the chan- 
nel At the end of the circular channel, this passes into 
a duct 36 which faces away from the device 2 and which may 

35 lead to a product distributor in a modem type of packing 
machine, like the one described in SE-C-8902552-2 . 
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The function of t:he embodiment of the invention 
related above will now be described. Reference is made 
especially to Figs 2-6 which as partly broken-away sec- 
tional views illustrate different phases when sorting 
5 circular^ flat products. 

Initially, reference is however made to Fig, 1. A 
plurality of tablets 4 are fed continuously, or batchwise, 
to the device 2 and enter on the right-hand part of the 
disc 16 shown in Fig. 1. In this embodiment, the disc 16 

10 and the circular ring 12 rotate counterclockwise. The tab- 
lets are lying on the top face 18 of the disc and are 
moved along with the disc during its rotation. The tablets 
4 encounter the arm 24 which is curved in the direction of 
rotation, and are gently pushed towards the rim of the 

15 disc. In a particularly preferred embodiment of the inven- 
tion, the arm 24 is connected to a flexible member 28 
which, by an increased load caused by a plurality of tab- 
lets engaging the arm, is bent still further and may let 
through a number of tablets which will accompany the disc 

20 another revolution. The tablets 4 are fed by means of the 
arm 24 and the flexible member 28 through the slot 34 in 
the stationary inner sideboard 30 and out into the channel 
between the inner sideboard 30 and the outer sideboard 32. 
This position is illustrated in Fig. 2, where the major 

25 part of a tablet 4 rests on the top face 20 of the circu- 
lar ring which, like the disc 16, rotates counterclockwise 
in the embodiment shown in Fig. 1. The spacing between the 
tablets fed into the channel increases, and each tablet 
starts rotating because the speed of rotation v^ of the 

30 disc is different from the speed of rotation v^ of the 
circular ring. The tablet is entrained and must bridge 
the gap 22 whose width increases continuously throughout 
about half the circumference to again decrease- This is 
illustrated in Figs 2-5. Tablets whose edges have been 

35 damaged or which have an undersize diameter, will thus 
drop through the gap. Local edge damage is discovered, 
since each tablet is caused to rotate about its own axis 
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with ths filllns thereof ere removed. 

ln«ct tablets having the desired diameter are dxs- 
pxaced a fuXl revolution in the channel and ^^-"J' 
ed through the duct 36. «ith the inventive dev.oe .t xs 

to meet very narrow tolerance requirements. 
:::::: toTeTentirhandlin. o. the tablets by using the 
c^d arm. combined with relatively low, different rota- 
t^!l speids Of the Circular ring and the disc, especial- 
w in cognation with the flexible me^er. it is possible 
Z -^imise the amount of waste resulting from rough 
:L:i::: Of tablets. ... comparatively large receiving 
^a ioLed by the slot provided in the inner sideboard 
Z J:r. higLortin, and discharging — 
tributes to a high efficiency of the entire plant. The 
inventive device is of a relatively simple design which 
also is highly cost-effective. 

Although the device of the invention as described 
above Ts a preferred embodiment, it is 
man skilled in the art may find other means 
t"ns to achieve the same technical effect. Thus the ^ 
levlce is versatile by being easily adjusted to different 
tablet Sizes. The maximum width of the gap can thus be 
tablet size „,«,entricitY between the disc and 

varied by changing the accentrxoity 

the ring, or by changing the disc and/or the ring. The 
^idth o? the Channel can be easily changed if the inner 
I^d the outer sideboard consist of a highly flexible mate- 

The exit end of the channel can also be designed 
:^e;wLe. ror instance, the outer sideboard can be formed 
°Sh a Slot in the area of the channel end, whereby tab- 
lets by a suitable design of the inner sideboard, can be 
gently pushed out through the slot on to e.g. a sloping 
: plane or a conveyor. It is understood that the speed 
ratios and the rotational directions mentioned in the 
ratios a examples. Thus, the ring may, 

description merexy serve as e 
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for instance, rotate in the opposite direction with 
respect to the rotational direction of the disc. All such 
modifications as fall within the scope of the inventive 
concept should therefore be comprised by the claimed scope 
of protection. 


10 


15 


20 


25 


30 


35 


wo 93/01006 


PCT/SE92/00340 


10 


CLAIMS 


1. Device for sorting round, flat products, compris- 
5 ing a channel and a disc rotating at a speed and engag- 
ing each product, characterised in that the 
channel is formed by an inner sideboard (30) and an outer 
sideboard (32) which constitute the side walls of the 
channel, that the inner sideboard (30) is arranged imme- 

10 diately' above the top face (18) of the disc (16), inwardly 
of the disc rim, the rim portion of the disc forming a 
first part of the bottom of the channel, that the outer 
sideboard (32) is arranged at a constant distance from the 
inner sideboard (30) which but slightly exceeds the dia- 

15 meter of the product (4), that a circular ring (12) is 

provided eccentrically in relation to the disc (16), that 
the top face (20) of the ring (12) is located in the same 
plane as the top face (18) of the disc (16), the ring (12) 
having an inner diameter exceeding the outer diameter of 

20 the disc (16), there being formed between the circular 

ring (12) and the disc (15) a gap (22) whose width varies 
in the circumferential direction and maximally is only 
slightly smaller than the diameter of the product, the 
part of the top face (20) of the ring (12) located inward- 

25 ly of the outer sideboard (32) forming a second part of 

the bottom of the channel, and that a slot (34) is provid- 
ed in the inner sideboard (30) and has such a length and 
such a height that a product located on the top face (18) 
of the disc (16) can pass under the inner sideboard (30) 

30 into the channel, the product being conducted out of the 
channel at the end thereof as a result of a corresponding 
design of the inner sideboard and of the outer sideboard. 

2. Device as claimed in claim 1, character- 
ised in that the circular ring (12) is rotatably sup- 

35 ported by a plurality of wheels or rollers (6, 8, 10), of 
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which at least one roller (6, 8 or 10) is designed as a 
driving roller. 

3. Device as claimed in claim 2, character- 
ised in that the circular ring (12) is driven by fric- 

5 tional engagement with the driving roller. 

4. Device as claimed in claim 2, character- 
ised in that the rim of the circular ring (12) is pro- 
vided with teeth meshing with a driving gear wheel. 

5- Device as claimed in any one of claims 1-4, 
10 characterised in that the circular ring (12) 
is rotating at a speed which is different from the 
speed v^ of the disc (16). 

6. Device as claimed in claim 5, character- 
ised in that the speed "^^^ circular ring (12) is 

15 higher than zero^ and that the rotational direction of the 
circular ring (12) and of the disc (16) is the same. 

7. Device as claimed in claim 6, character- 
ised in that the speed of rotation V2 of the circular 
ring (12) is higher than the speed of rotation v^ of the 

20 disc (16). 

8. Device as claimed in any one of claims 1-7^ 
characterised by an elongate arm (24) extend- 
ed from the centre of the disc (16) towards the inner 
sideboard (30) and arranged immediately above the top face 

25 (18) of the disc. 

9. Device as claimed in claim 8, character- 
ised in that the arm (24) is curved in the direction 
of rotation of the disc (16), and that the distal end of 
the arm with respect to the disc centre passes into a 

30 flexible member (28) also curved in the direction of rota- 
tion of the disc. 


I 


35 
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